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54) SOG APPUCATOR 
57)Abstract: 

URPOSE: To provide an SOG applicator which removes organic 
ontaminants attached to the surface of a wafer in an SOG application 
re-treatment to improve adhesion between SOG and the surface of the 
afer and prevents an SOG film from separating off in an SOG 
pplication process. 

ONSTITUTION: An SOG application device 1 is used to flatten an 
nterlayer insulating film as a laminated structure, where a heating 
ection 4 which heats a wafer placed on a wafer stage 3 to a 
emperature of 300** C or so, an ozone generator 5 which exposes the 

afer to an atmosphere of ozone, and a UV irradiator 6 which irradiates 
he surface of the wafer with UV rays are linked to the SOG application 
evice 1 in one piece as a pre--treatment device 2 which removes 
rganic contaminants attached to the surface of the wafer before SOG 
s applied onto the wafer. A wafer 7 is heated by the wafer heating 
ection 4 and irradiated with UV rays emitted from the UV irradiator 6 in 
n atmosphere of ozone generated from the ozone generator 5 in the 
re-treatment device 2. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The SOG coater which is an SOG coater which makes an interlayer insulation film a 
laminated structure and carries out flattening, and is characterized by connecting in one the wafer 
heating device in which a wafer is heated at about 300 degrees C as a pretreatment device in which the 
organic substance which serves as contamination on the front face of a wafer before SOG spreading at 
said SOG coater is removed. 

[Claim 2] The SOG coater which is an SOG coater which makes an interlayer insulation film a 
laminated structure and carries out flattening, and is characterized by connecting in one the ozone 
developmental mechanics which exposes a wafer to an ozone ambient atmosphere as a pretreatment 
device in which the organic substance which serves as contamination on the front face of a wafer before 
SOG spreading at said SOG coater is removed. 

[Claim 3] The SOG coater characterized by replacing with said ozone developmental mechanics 
according to claim 2, and connecting in one the oxygen plasma developmental mechanics which 
generates the oxygen plasma. 

[Claim 4] The SOG coater which is an SOG coater which makes an interlayer insulation film a 
laminated structure and carries out flattening, and is characterized by connecting in one the UV 
irradiation device which carries out UV irradiation on the surface of a wafer as a pretreatment device in 
which the organic substance which serves as contamination on the front face of a wafer before SOG 
spreading at said SOG coater is removed. 

[Claim 5] The SOG coater characterized by combining said claims 1, 2, and 3 and a wafer heating 
device given in four, ozone developmental mechanics or oxygen plasma developmental mechanics, and 
a UV irradiation device according to a request. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is applied to the SOG coater whose improvement in the adhesion 
of the SOG film is enabled in the SOG (Spin on glass) spreading process which makes especially an 
interlayer insulation film a laminated structure, and carries out flattening about the semi-conductor wafer 
manufacture process which carries out flattening of the wafer front face, and relates to an effective 
technique. 
[0002] 

[Description of the Prior Art] In recent years, the processing dimension the number of the level 
difference sections not only increases, but needed has become comparable as the height of the level 
difference section, or more than it with detailed-izing of the integrated-circuit pattern in a semi- 
conductor wafer manufacture process. In order to raise not only it but process tolerance, as a result of 
using an anisotropic etching technique etc., the side face of these level differences has the configuration 
which rose steeply perpendicularly. 

[0003] If especially set to VLSI and ULSI, it trenches also into a wafer, on Si wafer, wiring is formed at 

a multilayer, and insulating separation of between components is carried out, or the capacitor of a big 
capacity is made, and although the processing approach is superficial, a internal structure will become 
very three-dimensional. 

[0004] If it leaves such a level difference with a steep and complicated configurafion as it is, it will 
become the factor which causes various problems, such as delay of the circuit actuation accompanying 
the increment in the decline in defect generating to the level difference side attachment wall by 
degradation of the pattern precision in a photolithography process, the etching remainder, etc. and the 
coverage in the level difference section and the fall of the dependability by aggravation of membraneous 
quality, and resistance according to extension- izing of the wire length of the level difference section 
further and parasitic capacitance. 

[0005] Then, in order to solve these problems, the technique of advancing processing is variously 
developed according to each process, losing a level difference and making a front face flat so that it may 
be indicated by reference, such as Ohm-Sha, Ltd., June 20, 1989 issue, and "guide to micro-machining" 
P144-P150. 

[0006] For example, flattening on the front face of a wafer is possible for the case of the coater by the 
SOG method by rotating a wafer by the spinner, applying liquid glass, such as a silanol and the poly 
alkyl siloxane, and using this SOG film as an interlayer insulation film of a multilayer interconnection. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the above conventional techniques, when 
contamination of an organic substance system exists in the wafer front face before SOG spreading, there 
is a problem that the phenomenon in which the applied SOG film separates along with the pattern level 
difference of a substrate occurs. For example, it depends for the peeling phenomenon of this SOG film 
on the wafer neglect time amount to SOG spreading, and if neglect time amount becomes in about 72 
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hours or more, peeling of the SOG film will occur rapidly. 

[0008] Therefore, in the SOG spreading process of using as flattening on the front face of a wafer which 
has a substrate level difference, short one of the upper circuit pattern caused by peeling of the SOG film 
generated by contamination on the front face of a wafer and the fall of the probe yield by open circuit 
pose a problem. 

[0009] Then, the purpose of this invention removes contamination of the organic system on the front 
face of a wafer as SOG spreading pretreatment, promotes the adhesion on SOG and the front face of a 
wafer, and is to offer the SOG coater which can prevent peeling of the SOG film in an SOG spreading 
process. 

[0010] The other purposes and the new description will become clear from description and the 

accompanying drawing of this specification along [ said ] this invention, 

[0011] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained 

among invention indicated in this application, 

[0012] That is, the 1st SOG coater of this invention is an SOG coater which makes an interlayer 
insulation film a laminated structure and carries out flattening, and connects with an SOG coater in one 
the wafer heating device in which a wafer is heated at about 300 degrees C, as a pretreatment device in 
which the organic substance used as contamination on the front face of a wafer before SOG spreading is 
removed. 

[0013] Moreover, the 2nd SOG coater of this invention connects with an SOG coater in one the ozone 
developmental mechanics which exposes a wafer to an ozone ambient atmosphere as a pretreatment 
device in which the organic substance used as contamination on the front face of a wafer before SOG 
spreading is removed. 

[0014] In this case, it replaces with said ozone developmental mechanics, and the oxygen plasma 

developmental mechanics which generates the oxygen plasma is cormected in one. 

[0015] Furthermore, the 3rd SOG coater of this invention connects with an SOG coater in one the UV 

irradiation device which carries out UV irradiation on the surface of a wafer as a pretreatment device in 

which the organic substance used as contamination on the front face of a wafer before SOG spreading is 

removed. 

[0016] Moreover, the 4th SOG coater of this invention combines said wafer heating device, ozone 
developmental mechanics or oxygen plasma developmental mechanics, and UV (Ultra Violet) exposure 
device according to a request. 
[0017] 

[Function] According to the 1 st, 2nd, 3rd, or 4th above mentioned SOG coater, a wafer heating device, 
ozone developmental mechanics or oxygen plasma developmental mechanics, and a UV irradiation 
device being independent respectively or contamination of the organic system which has adhered to the 
wafer fi-ont face by performing an about 300-degree C elevated temperature, an ozone ambient 
atmosphere or the oxygen plasma, and UV irradiation before SOG spreading by being put together and 
uniting with an SOG coater is removable. Thereby, the adhesion of the SOG film and wafer front face in 
SOG spreading can improve, and peeling of the SOG film can be prevented. 
[0018] 

[Example] The process-flow Fig. and drawin g 3 of the outline sectional view showing the SOG coater 
whose drawing 1 is one example of this invention, and drawin g 2 which show processing of an SOG 
spreading process in this example are the sectional view showing LSI in a manufacture process in this 
example. 

[0019] First, drawin g 1 explains the configuration of the SOG coater of this example. 
[0020] The SOG coater of this example as a pre-treatment equipment (pretreatment device) 2 from 
which the organic substance which is used as the SOG coater which makes an interlayer insulation film 
a laminated structure and carries out flattening, and becomes the SOG coater 1 with contamination on 
the front face of a wafer before SOG spreading is removed The wafer heating unit (wafer heating 
device) 4 which heats the wafer laid in the wafer stage 3 at about 300 degrees C, the ozone generating 



http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/5/2007 



JP,05-226482,A [DETAILED DESCRIPTION] 



Page 3 of 4 



section (ozone developmental mechanics) 5 which exposes a wafer to an ozone ambient atmosphere, and 
the UV irradiation section (UV irradiation device) 6 which carries out UV irradiation to the front face of 

a wafer are connected in one. 

[0021] And one wafer 7 for processing is supplied at a time from the feed hopper of a pre-treatment 

equipment 2, a wafer 7 is heated by the wafer heating unit 4 inside a pre-treatment equipment 2, UV 

light is irradiated by the wafer 7 from the UV irradiation section 6 in the ozone gas ambient atmosphere 

by the ozone generating section 5 at coincidence, and SOG spreading and BEKU processing after 

pretreatment of a wafer 7 are further performed inside the SOG coater 1. 

[0022] Next, the process flow of drawing 2 explains an operation of this example, 

[0023] For example, as shown in drawin g 3 , after forming the AL circuit pattern 8 of the 1st layer, 

deposition of the interlayer insulation film is carried out (step 201), and it is P-Si02. The interlayer 

insulation film 9 to twist is formed. And SOG spreading pretreatment which is the description of this 

invention is performed within a pre-treatment equipment 2 (step 202), and contamination of a surface 

organic system is removed. 

[0024] Furthermore, in the condition that the adhesion of SOG on the front face of a wafer was 
promoted, in the SOG coater 1, SOG spreading and BEKU processing are performed (step 203), and the 
SOG film 10 for flattening is formed by removal of surface contamination. And it is P-Si02 again. After 
forming the interlayer insulation film 1 1 to twist, the AL circuit pattern 12 of the 2nd layer is formed. 
[0025] As mentioned above, in an SOG spreading process, actual SOG spreading is performed from 
pretreatment, the adhesion of an interlayer insulation film 9 and the SOG film 10 is promoted by this, 
and peeling of the SOG film 10 from the side attachment wall of the interlayer insulation film 9 as 
shown in drawin g 3 by the dotted line can be prevented. 

[0026] According to the SOG coater 1 of this example, the wafer heating unit 4, the ozone generating 
section 5, and the UV irradiation section 6 therefore, by uniting with the conventional SOG coater 1 The 
organic system contamination which has adhered to the front face of a wafer 7 by performing UV 
irradiation in an about 300-degree C elevated temperature and an ozone ambient atmosphere before 
SOG spreading is removed. The adhesion of the SOG film 10 can be raised without the peeling 
phenomenon of the SOG film 10 in SOG spreading like before occurring. 

[0027] As mentioned above, although invention made by this invention person was concretely explained 
based on the example, it cannot be overemphasized that it can change variously in the range which this 
invention is not limited to said example and does not deviate from the summary, 
[0028] For example, although the case where it considered as a pre-treatment equipment 2 about the 
SOG coater 1 of this example combining the wafer heating unit 4, the ozone generating section 5, and 
the UV irradiation section 6 was explained, this invention is not limited to said example and can acquire 
the same effectiveness also by unifying each independently. 

[0029] Moreover, it can replace with the ozone generating section 5, and can apply also about the case 
where the oxygen plasma developmental mechanics which generates the oxygen plasma is connected in 
one. 

[0030] Although the above explanation explained the case where invention mainly made by this 
invention person was appUed to the SOG coater 1 used for the SOG spreading process which is the field 
of the invention, it is not limited to this and can apply widely about other coaters, such as a resist coater. 
[0031] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing among 
invention indicated in this application is explained briefly. 

[0032] namely, as a pretreatment device in which the organic substance which becomes an SOG coater 
with contamination on the front face of a wafer before SOG spreading is removed The wafer heating 
device in which a wafer is heated at about 300 degrees C, the ozone developmental mechanics which 
exposes a wafer to an ozone ambient atmosphere. By combining in one the oxygen plasma 
developmental mechanics which generates the oxygen plasma, or the UV irradiation device which 
carries out UV irradiation to the front face of a wafer according to connection or a request 
Contamination of the organic system adhering to a wafer front face is removable by performing an about 
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300-degree C elevated temperature, an ozone ambient atmosphere or the oxygen plasma, and UV 
irradiation before SOG spreading, 

[0033] Thereby, the adhesion of the SOG film and wafer front face in SOG spreading can be raised, and 
peeling of the SOG fihn can be prevented. 

[0034] Consequently, the abnormalities in a processing configuration of the upper circuit pattern by 
SOG fihn peeling are lost, and the SOG coater whose improvement in the probe yield is enabled can be 

obtained. 



[0035] 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the outline sectional view showing the SOG coater which is one example of this 
invention. 

[Drawing 2] In this example, it is the process-flow Fig. showing processing of an SOG spreading 

process. 

[Drawing 3] In this example, it is the sectional view showing LSI in a manufacture process. 
[Description of Notations] 

1 SOG Coater 

2 Pre-treatment Equipment (Pretreatment Device) 

3 Wafer Stage 

4 Wafer Heating Unit (Wafer Heating Device) 

5 Ozone Generating Section (Ozone Developmental Mechanics) 

6 UV Irradiation Section (UV Irradiation Device) 

7 Wafer 

8 AL Circuit Pattem 

9 Interlayer Insulation Film 

10 SOG Film 

1 1 Interlayer Insulation Film 

12 AL Circuit Pattem 



[Translation done.] 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 
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[Drawing 3] 
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[Drawing_2] 
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